After surgical correction of esophageal atresia with or without tracheoesophageal fistula, esophageal body motility dysfunction has been reported in nearly all patients. Using high-resolution esophageal manometry before surgical repair in 2 children with isolated tracheoesophageal fistula, we sought to determine whether dysmotility was present before any surgical insult to test the hypothesis that dysmotility associated with esophageal atresia with or without tracheoesophageal fistula is related to intrinsic primary factors linked to abnormal development of the esophagus. Both had an abnormal esophageal motility: one exhibited hypomotility with distal contraction, whereas the other showed a complete aperistalsis pattern. This suggests that esophageal dysmotility is congenital in nature rather than secondary to surgery.
sophageal atresia with or without tracheoesophageal fistula (EA-TEF) is the most common congenital esophageal malformation. According to Gross classification, 6 different EA-TEF subtypes have been described (1) . The presence of an isolated TEF without discontinuity of the esophagus constitutes the fifth type of EA-TEF (isolated TEF or H-type) and comprises approximately 4% of esophageal atresia and related anomalies (1) .
After surgical correction of EA-TEF, esophageal body motility dysfunction has been reported in nearly all of the patients leading to complications such as gastroesophageal reflux, esophagitis, and dysphagia (2, 3) . The underlying cause of this dysmotility remains unclear and controversial. In patients with EA-TEF who have undergone surgery, it has been postulated that it may be caused either by intrinsic factors related to abnormal development of the esophagus or by maneuvers responsible for a partial denervation. Postoperative complications (including leaks, stenosis, and subsequent esophageal pneumatic dilations) could also cause local trauma and inflammation leading to further neuronal and muscular damage. In patients with isolated TEF, the surgery that merely consists of ligation of the fistula through a cervical incision with no anastomosis is less aggressive than EA-TEF repair and should therefore produce less injury and damage to the esophagus. Despite an apparently less severe malformation, patient symptomatology is, however, similar to that of patients with EA, with a late occurrence of dysphagia and gastroesophageal reflux affecting almost half of the patients, suggesting that esophageal dysmotility could also be severely impaired (4) .
Using high-resolution esophageal manometry (HREM) before surgical repair in 2 children with isolated TEF, we sought to determine whether dysmotility was present before any surgical insult to test the hypothesis that dysmotility associated with EA-TEF is related to intrinsic primary factors linked to abnormal development of the esophagus.
METHODS

Patients
Two girls with isolated TEF were investigated preoperatively using HREM performed as an outpatient procedure. In both patients, esophageal manometry was part of the diagnostic workup. Information was gathered from the medical charts: demographic, medical history, symptomatology before HREM.
HREM Technique
HREM was performed in an outpatient setting after a 4-hour fast. The procedure was conducted without sedation, with the child placed in supine position. The catheter (outside diameter of 4.2 mm; Sierra Scientific Instruments, Los Angeles, CA) was inserted transnasally until the most distal recording site was positioned in the stomach. Time was allowed for the patient to calm down with 
HREM Analysis
Data were derived using the Manoview analysis software version 2.0.1 (Sierra Scientific Instruments). All of the tracings were reviewed and analyzed by a general surgery resident (C.L.) under the supervision of a pediatric gastroenterologist (C.F.) and a pediatric surgeon (A.A.). Swallowing was determined by pharyngeal contraction, followed by the upper esophageal sphincter relaxation. LES tone and relaxation were then evaluated; mean residual pressure and 4 seconds integrated relaxation pressure of the LES following swallowing and basal pressure were also measured. Esophageal length corresponded to the distance between both esophageal sphincters. The dominant characteristics of the esophageal contraction after swallows were described after generating isobaric contour plots at a 30-mmHg threshold pressure. Patients were classified according to their main peristaltic propagation pattern according to previously published classifications (5, 6) . In the patient showing evidence of peristaltic propagation, even if weak or abnormal, the following characterization was conducted: proximal and distal troughs were identified. Using isobaric contour line at 30 mmHg, the transition zone was measured; the distal contractile integral (DCI) and contraction front velocity were both determined using the Manoview analysis software. DCI was then adjusted for esophageal length (DCIa). These data were compared with the only available pediatric reference HREM values obtained in 15 children tested for dysphagia with normal peristaltic pattern (6).
RESULTS
One patient was evaluated because of a history of repeated pulmonary infections whereas the other was evaluated for abdominal distension and dysphagia. TEF was demonstrated on esophagogram. Both patients underwent an upper gastrointestinal endoscopy before their manometric evaluation. In both cases, the fistula was identified and no esophagitis was present. Manometry was performed at age 3.7 and 3.8 years before surgical repair.
HREM demonstrated abnormal esophageal motility in the 2 patients. Both patients were classified as having an aperistaltic pattern because of an absence of continuous isobaric contour at the 30 mmHg threshold pressure. One patient, however, exhibited evidence of distal contraction. The second patient had a complete lack of esophageal motility, representing a complete esophageal aperistalsis. LESs were normal (Table 1) . HREM esophageal motility patterns are presented in Figure 1 .
DISCUSSION
The present study shows that esophageal motility is severely impaired in children with isolated TEF before any surgery, suggesting that the dysmotility is related rather to abnormal development of the innervation and smooth muscle of the esophagus than to surgical maneuvers.
Esophageal dysmotility affects nearly all operated patients with EA-TEF and constitutes one of the main issues in the long-term follow-up of these patients (2,3). The origin of this dysmotility remains unknown. Mechanical causes linked to surgery and postoperative complications are believed to be an important cause, but some studies suggest the presence of an underlying congenital neuronal or muscular defect (7) (8) (9) (10) .
Two motor patterns were seen in the patients, one with complete aperistalsis and the other with evidence of distal contraction. These motility patterns were the same as those reported in EAoperated patients despite a near-to-normal grossly foregut development. Abnormally low DCI and DCIa values probably represent abnormal underlying esophageal innervation and/or smooth musculature.
In patients with EA-TEF, the key role of the abnormal development of esophageal innervation and musculature in esophageal dysmotility is supported by several lines of evidence. Romeo et al (11) have reported an esophageal manometry study in 20 newborns with EA and have demonstrated motor abnormalities in the proximal (pouch) and distal esophagus before surgery. Similarly, abnormal esophageal motility patterns with aperistalsis have been described in adults with isolated TEF without atresia before surgical repair (12, 13) . Pathological data also support the role of abnormal intrinsic and vagal innervation of the esophagus. Detailed analysis of esophageal intrinsic innervation in deceased EA newborns reported abnormalities in the Auerbach plexus (9) . Other studies found hypoplasia of esophageal innervation or smooth muscle (8) in the upper pouch (10) or in the fistula (7, 8) . Findings on adriamycininduced EA-TEF fetal rat model have similarly shown an abnormal distribution of nerve tissue in the esophagus (14) and inherent abnormalities in the branching pattern of the vagus nerves (15) .
Although this is the first study to report detailed data on esophageal motility assessed by HREM in isolated TEF children before surgical repair, we are aware that only 2 patients were included. Because the esophageal motility was found deeply disorganized in these young patients who had no other reasons (no esophagitis, no congenital stenosis, no abnormal LES relaxation, and no surgical insult) to explain the dysmotility, we believe that these findings provide important elements in the pathophysiology of EA-TEF-associated esophageal motor disorders.
We conclude that, despite an apparently less severe esophageal malformation, patients with isolated TEF present with impaired esophageal motility before any surgical procedure. This finding suggests that the esophageal dysmotility known to affect patients with EA and TEF is probably primary in origin rather than secondary to mechanical surgical trauma.
